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TASK 1.0: PreparationandCharacterizationof ZerodurGlassSamples

Mr. GregMartinandMr. JoePourhavespentthemajorityof their timeassistingNASA
MSFCpersonnelin thefabricationandpolishingof Zerodurlow expansionglasssamples.This
materialhasbeencut into thesynchrotronbarconfigurationandpolishedto sub-nanometerrms
surfacefinish. This includesthecompletionof theequipmentset-upandtestingin building
4487. Theyhavecompletedthefabricationandpolishingof Zerodurlow expansionglass
samples.Thismaterialhasbeencut into thesynchrotronbarconfigurationandpolishedto sub-
nanometerrmssurfacefinish. This includesthecompletionof theequipmentset-upandtestingin
building4487.

Mr. MartinhasperformedthepolishingandinspectionoperationswhileMr. Pourhas
providedmechanicalcomponentfabricationsupportfor therequiredpolishingandmeasurements
fixturesandtooling for thebarfabrication.

TASK 2.0: DevelopandFabricateAXAF & CIRSMetrologyTooling

Mr. Pourhasprovidedmachineshopsupportto expeditethefabricationof inspectionand
supporttooling for AXAF. This includesthemirror x-ray inspectionset-upaswell astoolingfor
thecalibrationof the inspectionsystems.Hehasprovidedmachineshopsupportto expeditethe
fabricationof inspectionandsupporttoolingfor AXAF. This includesthemirror x-ray inspection
set-upaswell astoolingfor thecalibrationof theinspectionsystems.Mr. MartinandMr. Pour
haveassistedRonEng,Tom KesterandRajKanijowin theset-upandalignmentof theTMA test
base.This instrumentationwill beusedfor theverificationandquantificationof theactualAXAF
flight opticsperformance.

Thiseffort hasinvolvedthedisassemblyandcleaningof sub-componentsof theTMA
prior to reassemblingin theclass100cleanroom. Thefinalassemblyin thecleanareawill bein
preparationfor thefinal AXAF acceptancetestinglaterthis summer.Thispreparationhasalso
requiredtheassistanceof Mr. MartinandMr. pourfor thesupportof AXAF with variousoptical
andmechanicalassemblies.

TASK 3.0: UpdateAXAF TechnicalDataBase

Mr. LamarHawkinshasbeenin transitionto work onx-raymirror performanceanalysis
anddesigncriteria. Hehasworkedon thedatabaseto completetheAXAF-HDOSdatabase.
HehasalsoinstructedMSFCsecretarialstaffon theuseof thedatabase.Hehasnowcompleted
this taskandis presentlyassignedto thenewcontract. Mr. LamarHawkinshas workedon the
AXAF-HDOSdatabase.HehasalsoinstructedMSFCsecretarialstaffon theuseof thedata
base.Hehasnowcompletedthistaskandispresentlyassignedto anewcontract.

TASK 4.0: PerformFabricationRelatedMetrologyTasksfor CIRS

Mr. Martin hasbeeninvolvedwithMSFCpersonnelto assistin theperformanceof
metrologyon theCIRSGoddardSpaceFlightCenterCassinimirrors. This involvesalarge



number of set-up and measurements including ZYGO and Profilometry analysis. This data has

been continuously collected and updated throughout the quarter. The information has lead to the

completion of the Inst set of these mirrors. Mr. Martin has been involved with MSFC personnel

to assist in the performance of metrology on the CIRS Goddard Space Flight Center Cassini

mirrors. He has completed his part on this activity.

Final Activities from July, 1996 Report to August 1996

The final cleaning, assembly and testing of the TMA has been completed. Final

acceptance testing of the actual AXAF optics has been performed. AH of the equipment has now

been moved and reassembled in Building 4487. Upgrading and modifications will continue on

another contract. The VGS optical filter efforts are up to date and will be continued on the next
effort.

Sample studies of the electroless nickel, titanium nitride, chromium carbide and selected

alternate ceramic coatings prepared by Balzers for D. Engelhaupt and Dr. Michele Wilson have

been evaluated. The coating substrates (approximately 40 total) of 410 stainless steel were

prepared for experimental evaluation. The substrate finish achieved prior to coating was very

good with subnanometer finishes on most. The ceramic coatings applied to these substrates were

lapped and measured with typically less than 20 angstrom rms surface finish achieved. However

at the subnanometer level only two were serious candidates for x-ray mirror mandrel surfaces at

about 8 -10 angstroms for the TiN. The samples chipped and severely scratched when polished

with diamond but behaved well for both silicon carbide and aluminum oxide polishing media.

These materials removed the TiN only very slowly however due to the extreme hardness. Sample

measurements of SiC sample from China Lake demonstrated that less than 3 Angstroms rms was

achieved. This was better than the mirror in the WYKO interferometer so special methods were
developed for the measurements.

Additional polishing, metrology, tooling and materials characterization has been

performed to support both the replicated optics and NGST efforts. This effort also supported

much of the time by Mr. Martin for extended work related to the relocation of the Optical

Fabrication Laboratory.

Darell Engelhaupt (Pl)

Greg Martin

Joe Pour

UAH / Center for Applied Optics
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